The noninvasive dissection of the human visual cortex: using FMRI and TMS to study the organization of the visual brain.
The development of brain imaging techniques, such as fMRI, has given modern neuroscientists unparalleled access to the inner workings of the living human brain. Visual processing in particular has proven to be particularly amenable to study with fMRI. Studies using this technique have revealed the existence of multiple representations of visual space with differing functional roles across many cortical locations. Yet, although fMRI provides an excellent means by which we can localize and map different areas across the visual brain, it is less well suited to providing information as to whether activation within a particular cortical region is directly related to perception or behavior. These kinds of causal links can be made, however, when fMRI is combined with transcranial magnetic stimulation (TMS). TMS is a noninvasive technique that can bring about localized, transient disruption of cortical function and can induce functional impairments in the performance of specific tasks. When guided by the detailed localizing and mapping capabilities of fMRI, TMS can be used as a means by which the functional roles of different visual areas can be investigated. This review highlights recent insights that the techniques of fMRI and TMS have given us with regard to the function and contributions of the many different visual areas to human visual perception.